Role of carrier ligand in platinum resistance of human carcinoma cell lines.
We have examined the effects of the cis-diammine and 1,2-diaminocyclohexane (dach) carrier ligands on cytotoxicity, platinum accumulation and efflux, platinum incorporation into DNA, cytotoxicity of Pt-DNA adducts, and repair of Pt-DNA adducts in the human ovarian carcinoma A2780 cell line, the human colon carcinoma HCT8 cell line, and their cis-diamminedichloroplatinum(II) (cisplatin)-resistant derivatives, A2780/DDP and HCT8/DDP. The A2780/DDP cell line was 7.7-fold resistant to cisplatin, and the HCT8/DDP cell line was 1.6-fold resistant to cisplatin compared to their parental cell lines. Both were considered as examples of acquired cisplatin resistance. The HCT8/S cell line was 4.6-fold resistant to cisplatin compared with the A2780/S cell line and was considered an example of intrinsic resistance. Decreased accumulation of cisplatin made a significant contribution to acquired cisplatin resistance in the A2780/DDP cell line, probably contributed to intrinsic resistance in the HCT8/S cell line, but made little or no contribution to acquired resistance in the HCT8/DDP cell line. Decreased cytotoxicity of Pt-DNA adducts made a major contribution to both acquired and intrinsic cisplatin resistance in all three cell lines. Increased repair activity made a significant contribution to the decreased cytotoxicity of Pt-DNA adducts in the HCT8/S cell line, a weak contribution in the A2780/DDP cell line, and no contribution in the HCT8/DDP cell line. Glutathione levels were elevated in all the cell lines with acquired and intrinsic resistance, but the increased glutathione levels were not associated with decreased incorporation of platinum into DNA. These data suggest that both decreased accumulation and increased repair contribute to cisplatin resistance to different degrees in these human carcinoma cell lines. In addition, mechanism(s) other than repair may contribute to the decreased cytotoxicity of cis-diammine-Pt-DNA adducts. Of the cells with acquired cisplatin resistance, the HCT8/DDP cell line showed no resistance to tetrachloro(trans-DL)1,2-diaminocyclohexaneplatinum(IV) (ormaplatin, formerly known as tetraplatin), while the A2780/DDP cell line was just as resistant to ormaplatin as to cisplatin. The intrinsically cisplatin-resistant HCT8/S cell line showed only partial cross-resistance to ormaplatin. The effects of the dach carrier ligand on both acquired and intrinsic resistance in these cell lines appeared to occur primarily at the level of cytotoxicity of dach-Pt adducts, but the differences in the cytotoxicity of cis-diammine-Pt and dach-Pt adducts could not be explained by differences in repair of those adducts.(ABSTRACT TRUNCATED AT 400 WORDS)